Introduction
Financial markets have undergone considerable transformations throughout the past century. Some of these are well-known, including changing forms of regulation (and deregulation) or the increasing complexity of the financial instruments and contracts that are being traded. Yet other significant changes could also be listed such as profound shifts in the composition of market participants or the emergence of novel tools and techniques deployed for trading. A visit to one of the iconic exchanges, such as the New York Stock Exchange or the Chicago Mercantile Exchange, will convey an immediate sense of some of these latter transitions. While exchanges used to be lively, buzzy places, in which traders were amassed on so-called trading floors replete with often noisy, energetic commotion, such trading floors are today -if they have not been altogether abandoned -quiet locations with little activity going on and with an inescapable sense of dullness attached to them. So, even if traditional trading floors with busy human traders might still occupy a central place in the popular imagery of financial markets, their role in these markets has been greatly reduced. The buzz of traders yelling and pushing has been replaced by a set of new market actors -namely, fully automated computer algorithms that are programmed to execute trades under specific conditions. The transition from human traders to non-human algorithms has had a number of intermediary steps. Computers obtained a certain prominence in financial markets in the 1970s, but it was only in the 1990s that the transition away from traditional trading floors became widespread. Rather than being physically co-present, traders would now interact in large trading rooms, each facing a number of computer screens and each executing orders in markets by clicking their mouse. Borch: Algorithmic Finance and (Limits to) Governmentality 3 automated computer algorithms. Of course, these algorithms are developed by humans, but once they are set to operate they do so independently, without direct human intervention.
The notion of fully automated algorithms covers over quite some variety. Some algorithms are extremely complex in the sense that they draw upon a lot of data, which enables them to take into account multiple pieces of information, but therefore also slows down their operational capacity. Other algorithms concentrate on being extremely fast, utilizing sub-second time intervals, which requires that the informational input they consider is comparatively limited. In this essay I shall focus on the latter type of algorithms, more specifically those algorithms that are deployed in so-called high-frequency trading (HFT), in which orders are executed in fractions of a second and positions held only very shortly. I will use this empirical phenomenon as a stepping stone for discussing what might be called, with due credit to Michel Foucault, 'algorithmic governmentality'. More precisely, I will argue that algorithmic finance in the form of HFT certainly engages in particular governmental practices and that a Foucauldian approach is therefore well suited to shed light on some of the ways in which HFT operates. However, a Foucauldian governmentality perspective is also characterized by a set of analytical weaknesses when it comes to understanding the domain of algorithmic finance and HFT. This applies especially to Foucault's emphasis on productive forms of power. I shall argue that, while this interest in productive power is in many (other) cases right and important, it fails to address the more negative dimensions of the kinds of power that are attributed to HFT-dominated financial markets.
The analysis draws on empirical work collected under a three-year research pro- 
Governmentality and Algorithmic Finance
There are several ways in which Foucauldian inspirations may be put to productive use in analyses of algorithmic finance and HFT. I shall give a couple indications of this by evoking three key themes from the Foucauldian lexicon -namely, power, knowledge, and subjectivity. While these are obviously closely intertwined in Foucault's work, I shall treat them separately in the following and, in addition to that, will say only little about knowledge and subjectivity.
To begin with the knowledge dimension, one of the fascinating features of algorithmic finance is that it reshuffles the types of knowledge that co-shape the ways in which financial markets operate. Several of the people we interviewed for the empirical study have backgrounds that, on the surface, bear little or no relation to financial markets, such as physics, engineering, computer science, etc. These are backgrounds that, perhaps, one would not expect to be valued as the most precious ones at the core of financial markets. The presence of such types of knowledge in a financial market context is, however, not new. So-called quants have populated financial markets for many decades. Yet, what is distinctively novel is that the skills these backgrounds bring to the table, such as highly complex modelling, programming, and math skills, have moved from occupying a more peripheral function to assuming an absolutely core role.
5 Aspects of this development, including some of the more specific skills and types of knowledge that are deemed important, have been analysed elsewhere. When it comes to subjectivity some work has already been conducted, demonstrating that particular types of subjectivity can be identified for traders working with algorithmic finance and HFT. While this is an old trope that predates algorithmic trading, it assumes particular forms in an era of HFT. Thus, the struggle that HFT traders face is not the classical problem of being too attached to the market itself, to an extent where they might lose their sense of rational judgment and begin to make highly speculative bets in order, e.g. to make up for recent losses. Rather, what many HFT traders struggle with is an over-attachment to their algorithms, which might materialize in them adjusting the algorithms too much (letting emotions interfere in the algorithmic set-up)
or believing too much in the alleged rationality of the algorithms (letting the algorithms run even though it is clear that they lose money). In order to avoid emotional over-attachment, HFT traders may deploy some of the techniques of the self that are recommended in the 'how to' manuals. These are books that "suggest rules of Michel Foucault, 1954 -1984 10 by outlining specific ways of acting. One piece of advice is to create some emotional distance to the algorithms by focusing more on the underlying strategies, including defining clear parameters for when to stop trading a particular strategy.
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These are, admittedly brief, indications of how Foucauldian inspirations and analytical emphases on knowledge and subjectivity might shed light on aspects of algorithmic trading. The question of power is trickier. One of the central achievements of
Foucault's analytics of power is its insistence on power modalities that need not fit the characteristics of the "juridico-political" discourse and its negative conception of power. 12 As Foucault famously stressed, the central analytical task for him was to develop a conception of power that did not subscribe to a notion of "power whose model is essential juridical, centred on nothing more than the statement of the law, and the operation of taboos". 13 Power need not assume negative shapes, but might just as well be exercised in productive modalities of discipline, biopolitics, governmentality, etc. 14 Foucault's conception of government as the "conduct of conduct"
or the attempt to "structure the possible field of action of others" seems particularly helpful for understanding important aspects of algorithmic finance and HFT.
15
For example, a common tactic in HFT and algorithmic trading is to try to affect the anticipation other market participants have of market dynamics. 16 This takes place in the so-called electronic order book which, briefly put, displays the buy ('bid') 16 This type of behaviour is also well known to non-algorithmic markets, yet it is easier to execute in HFT, partly because the algorithms are so fast, and partly because they operate anonymously.
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and sell ('ask') interest for particular financial instruments at any given moment.
More specifically, this buy and sell interest is materialized in a visualization of the quantities of, say, particular shares that various market participants are willing to buy or sell at specific prices. Much of this buy and sell interest is never realized, in the sense of these orders finding a counterparty who is willing to sell/buy. Yet, whatever is displayed in the order book nonetheless has significance on the market, as it is treated by market participants, including fully automated algorithms, as valuable information about where the market might be moving. In other words, market participants make anticipations on the basis of the order book dynamics, and they act according to those anticipations. This, of course, creates opportunities for governing those anticipations, and thus for structuring the possible field of action of others, and this is exactly what some algorithmic market participants seek to exploit: they may, for example, add a certain buy or sell interest to the order book while never intending to actually have those orders filled, and cancelling the orders before they are indeed filled. This generates particular order book dynamics that might lead other market participants to generate wrong anticipations of where the market is heading. While some might find this type of behaviour manipulative, it nonetheless operates in a register of productive power relations: it is not based on taboos, law, or repression, but rather on governing small market signals in order to move other market participants to behave in certain ways. So similar to how, e.g. particular forms of crime prevention deploy governmental strategies when seeking to structure the possible field of action of others through architectural design, 17 so HFT algorithms are engaged in 'conduct of conduct' when they seek to structure the possible field of action of others by deploying strategies that effectively change the market environment in which other algorithms are operating.
While particular features of HFT may thus be analysed on the basis of Foucault's analytics of power, this field of trading is also often associated with more negative forms of power that are not adequately examined by Foucault (hence the trickiness referred to above). I shall develop this particular point in the next section.
Limits to Governmentality
While HFT has received some attention from both scholars and the media for quite some years now, the wider public interest in the phenomenon was triggered especially by the publication in 2014 of Michael Lewis's Flash Boys. In it, Lewis presents a devastating critique of HFT, alleging that financial markets have become rigged due to the work of HFT firms. More specifically, Lewis argues that HFT firms are able, through their sophisticated, superfast technological infrastructure, to front-run other market participants who might not even be aware that their investment decisions are being exploited by these 'parasitic' entities. Lewis deploys a vocabulary of "predators" and "prey" to account for this relationship between HFT firms and other, slower market participants.
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As mentioned earlier, my aim here is not to suggest that Lewis's account is necessarily offering a fair and adequate rendition of how algorithmic finance is working.
In fact, his critical portrayal of HFT is highly contested and has, not surprisingly, been fiercely attacked by firms deploying this type of market behaviour. I nonetheless wish to take seriously his predator/prey distinction and discuss what this distinction might entail for a Foucauldian analysis of algorithmic finance and HFT.
The immediate observation to make here is that Lewis's terminology is closely tied to a notion of negative rather than productive power: rather than being a manner of the conduct of conduct, he essentially suggests that HFT firms act as predators waiting for slower prey to appear. How helpful is Foucault's analytical toolkit for an investigation of such negative forms of power? Not particularly helpful, I will argue.
There are good reasons for this, as Foucault's objective with his analytics of power was precisely to suggest that power need not assume a negative attire. As mentioned earlier, Foucault's central achievement was to develop an analytics of power that is sensitive to the productive shapes that the exercise of power might take, and this Foucault famously developed his analytics of power, and its strong emphasis of productive forms of power, in an objection to how, "[i]n political thought and analysis, we still have not cut off the head of the king". 21 The sovereign image of power has no doubt had (and continues to retain) a strong hold of much political science.
But inspiration to understand the many refined ways in which such sovereign power might be exercised can also be drawn from outside of political science. One example is Ryszard Kapuściński's highly original, but also controversial, journalistic account of negative power at the court of Haile Selassie. Sexuality, Vol. 1, entrails of power". 23 The profoundly original analysis he puts forward here conceives of power as an inherently negative relationship between predator and prey. More specifically, it proposes to conceive of this relationship as one in which a predator physically incorporates the prey by way of eating. Canetti notes:
The approach, with hostile intent, of one creature to another falls into several distinct acts, each of which has its particular traditional significance.
First there is the lying in wait for prey; the prey is marked down long before it is aware of our designs on it. With feelings of pleasure and approval it is contemplated, observed and kept watch over; it is seen as meat whilst it is alive, and so intensely and irrevocably seen as meat that nothing can deflect the watcher's determination to get hold of it. Already while he [sic] is prowling around it he feels that it belongs to him. From the moment he selects it as his prey, he thinks of it as incorporated into himself.
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Canetti uses this observation as a starting point for developing a rich analysis of how the prey is captured and then enters a long process in which is chewed, swallowed, and so on. The specifics of this analysis are not crucial for the purposes of the present essay. 25 More important is (a) his insistence that power be understood as intimately related to such predator/prey relationships, and (b) that what Canetti writes about such relationships is in striking accord with Lewis's account of HFT predator firms lying in wait for slow market prey to emerge.
Canetti's analysis is based on a zero-sum-game conception, according to which incorporation means annihilation. While this could be seen as an analytical weakness, it follows closely from the conceptual framing he proposes. Theory, 12/1 (2011), pp. 57-78. problematic is the fact that Canetti's reflections are asymmetric in the sense that they give primary attention to the predator side of the relationship: the majority of his analysis concerns how the predator attacks and incorporates the prey. Yet, in keeping with basic Foucauldian ideas, the prey might obviously also hold certain possibilities of resistance. More specifically, the potential prey may deploy a set of strategies and techniques with which to avoid becoming actual prey. While Canetti is relatively silent on this aspect, other social theorists offer analytical entries into understanding this dimension. One such theorist is the French sociologist Roger Caillois who has examined how animals engage in mimicking forms of behaviour, in which they, e.g. imitate and blend in with their environment and do that so fully that predators are likely to ignore them. becoming-furniture, that is, hiding in the environment (assimilation au décor, as Caillois put it) and (c) becoming-monstrous, that is, assuming an imposing and intimidating colour, shape, voice, etc. 27 While these different functions might at times overlap, it is helpful for analytical purposes to treat them separately. As I shall come back to below, it is not least the Second, although it might make sense to interpret these forms of mimicry as purely defensive strategies deployed by animals to avoid predation and ensure selfpreservation (an interpretation I shall largely follow below), it should be noted that Caillois found such a reading too limited. Indeed, he demonstrates that animal mimicry often rather assumes a form of "luxury", even "dangerous luxury", as particular species can mimic their environment so well that members of the same species mistake their fellows for being, e.g. a leaf, and start eating them in an essentially cannibalistic manner. Yet, what is specific to algorithmic finance are strategies in which the algorithmic market participants seek to hide their algorithmic identity by blending into the market environment. Reportedly, a problem algorithmic firms confront is that if one algorithm is able to identify particular other algorithms in the market, then it may be able to infer their strategies and trade against them. In the vocabulary of Lewis, but going beyond his opposition between algorithmic predators and human prey, one algorithm might detect other algorithms as possible prey. And so in order to avoid being identified as an algorithm, and marked down as prey, algorithmic firms deploy various techniques of "dissimulation" 30 in order, for instance, to appear as human traders rather than algorithmic ones. In this specific case, algorithmic firms implement becoming-another-one types of behaviour.
The central point I have tried to make here is that Foucault's governmentality perspective as well as his broader emphasis on the productive modalities of power fall short if we follow Lewis's discursive portrayal of HFT as a matter of some sophisticated algorithmic firms predating on less advanced market participants. This type of behaviour is one that is difficult to reconcile with a notion of productive power. Instead such behaviour evokes particular forms of negative-destructive power as analysed by Canetti as well as particular defensive strategies as analysed by Caillois.
Conclusion
This essay has discussed the fruitfulness and limitations of applying Foucauldian inspirations in an analysis of algorithmic finance, including HFT. I have argued that Focuault's emphasis on knowledge and subjectivity opens up important analytical avenues. So does the notion of governmentality since it directs analytical attention to how, for example, some algorithms seem to be engaged in 'conduct of conduct' types of behaviour. However, I have also argued that if we take seriously the discourse on the allegedly predatory nature of some algorithms, then Foucault's inclination to zero in on productive forms of power will miss the target. Indeed, I have 30 Donald MacKenzie: How Algorithms Interact: Goffman's "Interaction Order" in Automated Trading, in: Theory, Culture & Society, forthcoming, argued, Foucault's analytics of power generally seems ill-suited to really excavate negative forms of power, and for that reason I suggested turning to the work of Canetti and Caillois. That move allowed me to better bring into relief the ways in which fully automated computer algorithms avoid becoming prey by, e.g. mimicking and blending in with the market environment.
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